number of less than 10 8 acceptor atoms, the signal to noise ratio was better than 100. In the purest samples the natural width of some excited states was found to be below the instrumental resolution of 0.03meV 
* This work was perfonned under the auspices of the United States
Atomic Energy Commassion. The recent developments in the purification methods for germanium 1, 2 have led to net-impurity concentrations of b~low 10 9 cm-3 with low degrees of compensation. This makes possible higher resolution spectroscopy of neutral acceptors and donors than has been done using considerably less 3-6 7 pure material. Line broadening due to impurity interaction is found [8] [9] [10] [11] to be negligible. The combination of photothermal ionization and far infrared Fourier Transform Spectroscopy circumvent the low sensitivity and resolution of transmission experiments using grating spectrometers. 12 This was shown recently for shallow donors in ultra-pure germanium. The strong dependence of the thermal ionization of a bound carrier from an excited state into the valence band on energy and temperature makes it possible to study selectively different regions of the excitation spectrum.
We report here the following new results: a) the highest resolution spectra for the group III acceptors four lines, (AI to A4) where two lines (A', A' ') were reported earlier.
The feature I is resolved into the lines (II to Ie)' Corresponding lines were found for boron and gallium. The energies are given in Table 1 . A decrease in temperature reduces the transition probability for holes to go from an excited state into the valence band. At 1. ZOK the sharp excitations are suppressed and only the continuum remains. We * Ruled gratings produce similar ghosts named after Rowland. techniques. This is in contrast to absorption experiments and we have to assume that the excitation probability from a even state into the valence band is much smaller than from an odd state.
A new set of lines (impurity X) lying between those of B and Al were found in samples from crystal 291 (Fig. 3) and their energies are given in Table , . A second unknown shallow acceptor (impurity Y) was first observed in apolycrystalline sample from a very high-purity zone refined germanium bar (Fig. 4) and later in two crystals pulled from a quartz, and in one crystal grown from a carbon crucible. In the latter crystal the impurity Y was present at a rather high concentration of -10 10 cm-
•
From Hall effect and IR-measurements we found the segregation coefficient of Y to be ky = 0.9 ± 0.1. This means that Y is nearly nonsegregating in contrast to. the dominant impurity aluminum, which segregats normally in crystals grown from carbon crucibles. This behavior could be explained by an impurity which diffuses out.of the carbon crucible into the Ge-melt and quickly reaches its rather low maximum solubility. 18 It was suggested that interstitial oxygen neighboring a group III element coUld produce an additional chemical shift of the ground state.
Our crystals with the highest oxygen content (2 x 10 14 cm-3 ; Li- By going to higher wavemunbers (500 an-I) and temperatures (17°K) many broad structures appeared in the spectra (Fig. 5 . (1) rot ._.
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